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For nearly 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


CONCRETE AND CONSTRUCTIONAL ENGINEERING  ccrosea, 
Ke PORT LAWS 
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St. George’s Hall, 
Liverpool, completed in 
1854, provides a classic 
example of Greek 
architecture adapted to 
modern requirements. 


It is perhaps fitting that 

the massive timber roof 
destroyed by fire in 1941 
should have been replaced 

by one of steel fireproof 
construction and covered with 
Ruberoid Insulated Metal Roofing, 
the most effective of the modern 
roofing systems. 


Photographs are reproduced by the courtesy of 
G Ronald Bradbury, Ph.D., F.R.1.B.A., AM.T.P.1. 


City Architect, Liverpool Corporation. 


THE RUBEROID COMPANY LIMITED 

Architects and Engineers are 
6, COMMONWEALTH HOUSE invited to write for the range 
1-19 NEW OXFORD STREET, LONDON, W.C.! of Ruberoid Technical Catalogues. 
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We can undertake prompt execution of all orders for this work. We can quote 


as follows, and will be glad to have your enquiries :— 


Supply, Bend and Fix to specification. 
Supply and Bend to specification. 


Alternatively, customer's own material can 
be bent and fixed, or fixed only. 


Whatever we do you can count on first class service from the most modern 
contractors in the trade. We can save you time, money and worry — usually 
all three; so if your next contract includes reinforcement, get in touch with us 
and let us tell you what we can do 


General Steel 


BAR BENDING & FIXING DEPT. 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX 
Telephone: SOUTHALL 3221 
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Consulting Engineers: WS. Atkins & Partners 
Construction of heavy reinforced concrete foundations 
for the Cold Reduction Plant at Abbey Works for the 
Steel Company of Wales Limited 
John Laing and Son Limited - Building and Civil Engineering 
Contractors, London, Carlisle, Lusaka, Johannesburg. 
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veadonds tor uiing 


it— 


1. Enables water-cement ratio 2. Increases plasticity and 
to be reduced. improves workability. 


3. Requires less spading or 4. Minimizes patching and 
vibration. rubbing. 


5. Reduces “ bleeding.” 6. Is quicker to finish. 


7. Gives better surface 8. Is more durable and 
texture. watertight. 


Supplies now available, ask for information 


DEWEY & ALMY LTD 
= ELVEDEN RD., PARK ROYAL, LONDON, N.W.10. Phone: ELGar 567! 


COLOURS 
ASPHALT 


Introducing a mew range specially prepared for a 
ASPHALT by the Manufacturers of the well-known 


*“SHADEACRETE” COLOURS FOR CEMENT 
LET US SEND YOU SAMPLES AND PRICES OF 
BLUE YELLOW GREEN BROWN 


W. HAWLEY & SON, LTD. 


Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 
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The first pre-stressed 
concrete road in Britain 


Sponsored by the Crawley Development Corporation, this stretch of road has 
been laid down on modern principles of prestressed construction and will be 
carrying heavy traffic serving the factory estate of the Crawley New Town. 


Note the diagonally arranged steel ducts which house the high-tensile steel 
cables spanning the road at an angle of 18}° at 7’ 6” centres. The whole has 
been laid over SISALKRAFT Reinforced Waterproof Concreting (Subsoil) Paper. 


Observe also the SISALKRAFT Prefabricated Concrete Curing Blankets specified 


and used throughout for the curing and protection of this brief but unique 
highway. 


Photograph by kind permission of Crawley Development Corporation (Chief 
Engineer: A. J. W. Mcintosh, Esq., B.Sc., M.I.C.E., M.I.Mech.E.), Broadfield, 
Crawley, Sussex. Contractors: Messrs. Willment Bros., Ltd. 


*& TECHNICAL INFORMATION Such Structures Suggest 
AND SAMPLES ON REQUEST 


Distributors for British S | S FT 
Sisalkraft Ltd. 
‘ -SAN SON. T'? | THE Building Paper 


ALDWYCH HOUSE, ALOWYCH, LONDON, W.C.2. Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING - HEAVY FOUNDATIONS - ROADS « BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS + BUNKERS - COFFERDAMS 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


$95 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 


The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.16- Telephone: WHLESDEN 0067-8. Cables : CAPLINKO, LONDON 
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Permaply is a 

new material which is 

resistant to rot, mould and 

pest attack under all climatic 
conditions. It will not delaminate 


even if left unpainted in the open. 
PERMAPLY IS FREE OF LICENCE. 
Send for a copy of the Permaply brochure. 


PERMAPLY a Venesta product 


* Permaply puts the perfect Face 
on concrete. 


© Is light, flexible and durable. 


© Has a long life and has been 
re-used for as many as 200 
times. 


VENESTA LIMITED 


VINTRY HOUSE QUEEN STREET PLACE’ LONDON: E.C4_ Tel, CENtral 3060 
FI75-181 
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OCTOBER, 19° 


brings the accuracy of 
the drawing board to the job 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, 
Glasgow, Dublin, Belfast 


4 A N 
“1.9 
WS 
i 
‘ 


OctopER, 1950 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


xi 
‘ 

: 

- , be 

q 
q 
4 
‘ 


CONCRETE AND CONSTRUCTIONAL 


ENGINEERING 


OcToseer, 1950 


Photograph 
permission 
Railway Executive 


CONCRETE SLEEPERS 


British Patents Nos. 569573-16779/43 | 
and Patented in other countries 


pre-stressed 
positive anchorage 


STENT PRECAST CONCRETE 
LTD. 


Sales: |, Victoria St., London, $.W.1 | 
Telephone : Whitehall 2573 | 


Works: Dagenham Dock, Essex — 
Telephone: Rainham (Essex) 780 


Agents for Wales and South-West England T. L. LOWE, Esq., 
B.Sc A.M.1.C.E., M.inst.M.E. ; DAVIES, MIDDLETON 

& DAVIES, LTD. 9, Museum Place, CARDIFF. Telephone: | 
Cardiff 2370/1 


Midland Agent FABIAN M. JACKSON, Min BE. | 
MLPLE.. Leicester Rd. LOUGHBOROUGH. Tele 
Loughborough 378! & 3543 


phore 56, St. Mary's Rd., 
MANCHESTER, 10. Telephone: FA! 2623 


CHESTERFIELD @ WORKSOP 
/ 
BAKEWELL 

NOTTINGHAM 

MATLOCK 

MELTON | 

DERBY 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. te 4 In. 


We are the leading euopiiors of high-class concrece 


TRENT GRAVELS LTD 


$4255. 


REINFORCEMENT 


BOOKS on CONCRETE 
“CONCRETE SERIES” 


books on concrete are available on 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 
giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 
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PRESTRESSED CONCRETE BEAMS 
The advantages of using prestressed, precast beams are: 


1. REDUCED CROSS-SECTION 2. LOW INITIAL COST 3. LOW ERECTION COST 


Shown above is a 55-ft. span I-section saddle-back roof beam of 12-in. width in course of erection. These beams 
have a depth-span ratio of 1 to 22. CDC Ltd. manufacture prestressed, precast piles, beams, trestles, poles and 
floor units. 


CONCRETE DEVELOPMENT CO. LTD 


Office & Works: THORNEY LANE, IVER, BUCKS. Telephone: IVER 809 


Line of route delivery 


Water, gas and electricity installa- 
tion or renewal schemes need good 
transport co-operation and British 
Railways can supply it. They convey 
and deliver on line of route, cables, 
conduit covers and pipes, besides 
bricks, cement and kindred com- 
modities. Bulk deliveries of road 
dressing materials are made to site, 

including barrels, which are collected 
after use. Storage for contractors’ 
tools and materials is available at 
central railheads. A word to your local 
Goods Agent will set the wheels turning. 


BRITISH RAILWAYS 
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LIGHTWEIGHT CONCRETE INSULATION 
SPECIFY 


VERMICULITE V E R RO M Cc AGGREGATES 


(BRAND) 


FOR 

ROOF AND FLOOR SCREEDS. i 
BARREL VAULT ROOFS—FLAT ROOFS 
RADIANT HEAT FLOORS 


AND 
ENCASEMENTS TO R.S. STANCHIONS AND BEAMS 


VERMICULITE INSULATING CO., LTD. 


SWINTON HOUSE, 324 GRAY’S INN ROAD, LONDON, W.C.! 
Telephone: Terminus 9674, 9675 


Also at 81 EDMUND ST., BIRMINGHAM. 3 & 164 WEST GEORGE ST., GLASGOW, €.2 


ENGINEERS SPECIFY 
THEM because rein- 
forcement is securely 


fixed without fear of 
displacement by rough 
usage, tarnping, or vibra- 
tion. No snipped ends 
are left to cause rust 
marks. 


CONTRACTORS PRE- 
FER THEM because they 
are cheaper and fixed 
more easily and quickly 
than any other type. 
Test them on your next 
contract at our expense. 


. . » SAVE TIME, LABOUR & MATERIALS 


1.5.€6, SOWARD LB BAS & CO., LTD.) ‘Roe Wal 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L."" TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 
RANELAGH WORKS, IPSWICH. 


TELEGRAMS: “ REAVELL, IPSWICH.” TELEPHONE : 2124 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 

““CCC Casehardening '’ process is applied only by our trained staff and the 
result is guaranteed. 


“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 


‘CONCRETE . 


CASEHARDENING 


CRESCENT WHARF: BIRMINGHAM: 
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SUPER 


OcTopEr, 1950 


CEMENT 


SUBMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oll, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |* thickness will 
resist an outside pressure of at least a 20’ 
head of water. 

For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 


undercoat to coloured finishes. 
Technical information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


29 RE, Phone 
SUPER CEMENT LTD., 1508 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER i8 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


'Phone: 22480. LEEDS ‘Grams: “Grease.” 
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KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25. 
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...the adaptable 


concrete formwork 


Service tunnel 
constructed with 
standard form- 
work. 


Foundation 
works for large 
Midland Iron 
Works. 


is designed to meet the widest 
possible variety of wuses: 
Double or Single Face work ; 
Columns; Beams; Piers; 
Battered retaining walls, etc. 


Patents granted or pending in 
all principal countries of the 


world 


Descriptive schedule No, 
2500 with terms for hire or 
purchase will be sent on 
request. 


London Office: 66 Victoria St., SW.1 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 
LONDON, S.W.!. 


Telephone - Abbey 3456. 
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for all ferro-concrete work 


The illustration shows reinforcement work 
in course of construction for two circular 


sedimentation tanks which form a part of Cary Engineer and Surveyor 
the City of Hereford New Sewage Scheme. uMLWwE 
The whole of this reinforcement was Consulting Engineers : 
MESSRS. L. G. MOUCHEL & PARTNERS 


supplied, bent and fixed by T. C. Jones LTD 


Main Contractors 
& Co., Ltd. MESSRS. M. J. GLEESON, LTD. 


T.C Jones & Co. Ltd fi) 


STRUCTURAL & REINFORCEMENT ENGINEERS Loses 


A complete service is available for the design, supply, bending and fixing of steel reinforcements 


WOOD LANE, LONDON, W.12. Telephone Shepherds Bush 2020 - BUTE STREET, CARDIFF TREORCHY, GLAM. 
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prestressed and 
precast concrete 
for building and 
Civil 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Lr 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 


Octoser, 1950. 


When CORROSION wind 
you 


to leave walls, floors, tanks, pits, pipes, channels, ete., un- 
protected against the attacks of Acid, Alkali, Oil or Water, is 


to expose them to rapid deterioration, and continual mainten- 


ance costs, 
W indsors provide a complete range of products for the pro- 
tection of Wood, Metal, Concrete, Brickwork, etc. 


Coll WINDSORS today - keep Corrosion away 
H.WINDSOR € C° LTD 


748, FULHAM ROAD, LONDON, S.W.6 ‘Phone: RENown 6006-7-4. 
119, VICTORIA STREET, LONDON, S.W.1 ‘Phone: Victoria 9331 2. 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 
PETROL & ELECTRIC Pe | | 
VIBRATING 
TAMPERS 
SALE OR HIRE 


Details of these and other vibrating 
plant sent on application. 


Manufacturers of vibrating tables, internal 
vibrators, external vibrators, petro! and 
electric vibrating tampers, vibrating screens, 
pan vibrators, electric motors, petrol | 
engines, builders’ hoists and winches, and 
hydraulic bar croppers. 


ALLAM CO. LTD. 


LONDON: 45 Great Peter Street, S.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St. Glasgow, C.5. Tol: Sowth 0186. Works: Eastwood, Southend-on-Sea, Tel.: Fastwood 50243 


REINFORCED 


MANSELL CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


78 BUCKINGHAM GATE, LONDON, S.W.!. TELEPHONE: WHITEHALL 8735-6-7. 
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Houses at Bath Road, Southsea. Super ‘‘Ribmet”’ bry or the 
~ rete floors. Architect: Mr. A. G. Goodair, .B.A., 
Southsea. Builder: Mr. E. B. Greenwood, So: Fw a 


COMBINED SHUTTERING X REINFORCEMENT ? 


LET EXPANDED METAL DO THE JOB! 


As a combined shuttering and reinforcement for spans up to 15 ft. Super 

“Ribmet” is efficient and economical in the construction of concrete floors, 
roofs and similar decking. Its use gives the advan- 
tages of monolithic construction without the 
expense of preparing, erecting and dismantling 
close-boarded shuttering. No waste of steel because 
Super “Ribmet” replaces reinforcing rods and 
fabric. 
Super “Ribmet” is ‘made to fit the job’ and com- 
plete technical information to suit your requirements 
will be supplied, upon request. 


wet; EXPANDED 


(COMPANY LID., 
Burwood House, METAL 


‘Expamet’ 


HARTLEPOOLS 2194 


ALSO AT>: ABERDEEN, BELFAST, 
BIRMINGHAM, CAMBRIDGE, 
CARDIF?, EXETER, GLASGOW, 

LEEDS, MANCHESTER J 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 


same method of attachment. 


Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available we can provide Petrol Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 


vibration is not required. 


SINEX 
SURFACE TAMPER 


Illustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can be _ supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer's specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, 8.W.1 


Tel.: VIC 7503/5 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


High-grade concrete aggregates Washed all-in Ballast 2 in. down. 
graded to any specification, and 2 in. Washed & Crushed or Un- 
the most punctual delivery service crushed Shingle. 


in England, can now be given to fin. Washed & Crushed or Un- 
all Contractors, Builders, and crushed Shingle. 

out concrete work and road con- 

struction in London and Suburbs Soft Sand. 


and the Home Counties * in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 


Telephone: Abbey 3456. 
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“_.. The best worker we have 
ever employed” 


says 

Mr. G. H. Millward 

of the Bear Hotel 

Evesham, Worcestershire 
in a letter asking for a spare part for his 
Petter engine “ of rather ancient vintage ” 
Mr. Millward had this to say : 


“| feel | must say a few words 
in praise of our little Petter engine. Would you believe it possible for 
it to work quite efficiently with the exhaust port so blocked with carbon 
thot only a } in. hole remained, with as much woter as oil in the oilers, 
with a high percentage of woter and rust in the petrol tank and 
carburettor, after being frozen time and time again absolutely solid, 
left out in all weathers, never put in a shed, never had new plugs since 
os far back as | can remember, and she still ‘honks" away as good as 
new. She's the best worker we have ever employed.” 


Petters engines built today are just as — THE POWER ON THE LAND 
reliable, but they are now backed by 

the most efficient Service organisation in — THE DRIVE IN INDUSTRY 
the country. That is why you should 


always SPECIFY PETTER. —THE SERVICE THAT SPANS THE WORLD 


PETTERS LIMITED 


Small Engine Division, Couseway Works, Staines, Middlesex. Tel.: Staines !122 


One of the ASSOCIATED BRITISH OIL ENGINES GROUP 
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INSEPARABLE 


* Rome was not built in a day,” 

but in due course these intrepid 
twins laid the foundations of the 
Eternal City . . . or so the legend é 
runs. 

Nowadays the construction of foundations is no legend. It is a 
coldly calculated science, and the choice of the piles upon which a 
building is to be carried marks the first of an Engineer's problems. 

Not so much of a problem, however, when it is remembered that 
the Franki system of cast-in-situ piling has achieved distinction in every 
country and continent as the surest, safest and most economical of all 
methods. “ Franki Piles carry more tons per pile © is an axiom known 
by Architects and Consulting Engineers alike. Thus the word 
FRANKIPILE has naturally emerged—a word which stands for the 


largest piling contract ever undertaken in the world. 


FRANKI « PILES 


THE FRANKI COMPRESSED PILE 
COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.|1 


Telephone : ABBey 6006-9 
Telegrams : FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANK! PILE CO. of S.A. (Pty.) LTD., CAPE TOWN and DURBAN 


: 
‘ 
gn us \ \ 
| 
| 
| 
\4 


Ocroner, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING xxvil 


POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high rate bending for small diameter bars. 
The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised, or engine 
driven. 
Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars and Acces- 
sories for forming right angle loops 
in one operation. 
Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 
The desired Bending Angle may be 
set mathematically, and this is of 
= assistance in ‘* Repetition 
nding 


SECOND AVENUE CHATHAM KENT 
Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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Candy Filter House for SouthWest Suburban Water Compary 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, ‘TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘‘ Concrete.” 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


> 


Reinforced Concrete Piles for Jetty 


54 VICTORIA STREET, LONDON, S.W.|! 


TELEPHONE: VICTORIA 6152 
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wast ON R 
Concrete 
what it 


should be 


CASE HARDENED 


WATERPROOF 


& OUST PROOF 
 coLouRFUL 


| 


For further particulars write to >— 
Manufactured by — fu particu 


SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, MACBETH ST., LONDON. W.6 


Tel. : Riverside 2686, 2687 & 7275. Telegrams and Cables : ** EXPLOITURE, LONDON."’ 


A. E. FARR. LTD. 


Station Road - WESTBURY -_ Wilts. 


‘Phone. WESTBCURY (Wilts) 356 (5 lines) 


2 Victoria Street, WESTMINSTER, S.W.1 


"Phope: ABBEY 2008 (2 lines) 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


DEPARTMENTS: 
1. CIVIL ENGINEERING. 2. BUILDING. 
Earth Moving and Levelling. Factories, Offices, Schools, 
Pile Driving and Heavy Founda- Garages, etc. 
tions. 3. PLANT HIRE. 
Road and Bridge Building. Excavators, Trenchers. pt 
Sewers and Water Mains. Bulldozers, Scrapers. 7 
Tunnels and Outfalls. Dumpers, Rollers. 
Reservoirs and Water Towers. Compressors, Mixers. 
Cooling Towers, Chimneys and Concrete Pumps. 
Silos. Pile Frames. 
Wharves and Jetties. Winches and Hammers. 
Rallway Sidings, etc. Mobile Cranes, etc. 
4. HEAVY HAULAGE. 
Special Machinery Carriers and Low- Dismantling and erection of heavy 
Loading Lorries for carrying heavy machinery undertaken. 


plant and machinery up to 30 tons 
weight. 
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gn 

& How TO use with ory coment, addin’ 
\ ranite and water: 
Cay on in usual manner for granite In cases 
| of heavy duty floor’: we sugse** this material be 
dusted OF the face of the new coment work 
mediately it bas beer placed and levelled, in addi- 
> thickness of granit® coppins: 
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CONCRETE ROADS 


“Matobar” welded steel fabric 
reinforcement was used in the laying 
of Queen's Road, Yardley, nr. Bir- 
mingham—the site shown in the 
photograph. 


CHEAPEST IN THE LONG RUN WITH .... 


Engineer: H. J. Manzoni, C.B.E., 
M.Inst.C.E., City Engineer and 
Surveyor, Birmingham. 
Contractors: Robert M. Douglas 
(Contractors), Ltd., Birmingham. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH- 


SHEFFIELD 


* AND AT LONDON 
@ SRB.20 
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ANDERSON’S CONCRETING PAPER 


gives 100%, protection to concrete road foundations. It prevents the 
water from leaving the concrete before it is properly hardened, and 
insulates the foundation and reinforcement against moisture and 
impurities in the subsoil. Send for samples and particulars. 
Supples can be obtained through Builders’ Merchants. 


D. ANDERSON & SON, LTD., STRETFORD, MANCHESTER 


ROACH ROAD, OLD FORD, LONDON, E.3 
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SIR T. PEIRSON FRANK, M INST.C.E. 


PETER LIND & CO., LTD 


STRATTON HOUSE, PICCADILLY, LONDON, W.1 


TELEPHONE: GROSVENOR 460! 


WATERLOO BRIDGE 
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An Electrically Driven PC4 Concrete Pump. 

Capacities from 8 to 10 cu. yds. per hour. 

Ranges actually obtained |25 ft. vertical or 
1,500 ft. horizontal. 


BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


The speed of the pump governs the whole of the concreting 
gang. 


Pumpable concrete must of necessity be good concrete. 


ETE Pump Compan 
4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
i class of work. We undertake contracts in any 
part of the country, and invite Engineers and 


Architects to include our name on their lists 


WELLINGTON ROAD 
LIVERPOOL 


for future enquiries. 


1 
: 
wr 
7 
q 
t 


CONCRETE AND CONSTRUCTIONAL ENGINEERING  Ocronza, 1950. 


CONCREAM 


This non-staining, smooth and easy working 
white mould oi! can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould ol! is 
recommended 


VIBRAMOL 


This non-staining and non-separating mould 
ol is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration 


SPRAYMOL 


This grade of mould of! has been specially 
produced for use with a spray gun. it can 
be used with great economy on al! types of 
shuttering and moulds, and will not separate 
under pressure. 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
8 special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “ P.S."" Mould Com- 
pound for this class of work 


8.A.’’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OiL WORKS, LEEDS, 3 


Telephone 27155. ESTABLISHED 1854 Telegrams : Columba, Leeds, 3." 
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THE FIRST PRESTRESSED POST-TENSIONED 
FIXED ARCH BRIDGE CONSTRUCTION 


The construction comprises two main prestressed post-tensioned arches. 
Spanned by prestressed pre-tensioned decking slabs. The arches are 
post-tensioned by the “Freyssinet”’ system. The span is 45 ft. clear and 


the design load is 100 lbs. per sup. ft. The depth of the arches at mid 
span is 9 inches. 


CONSTRUCTED FOR THE CHANCELLOR, MASTERS AND SCHOLARS 
OF THE UNIVERSITY OF OXFORD 


* 


Design and Supervision by : R. Travers Morgan & Partners, Consulting Engineers 


THIS SPECIALISED WORK WAS CARRIED OUT BY 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDK. PHONE: WAXLOW 2366. GRAMS: TAYWOOD, SOUTHALL, 
CODE: BENTLEY'S SECOND. LONDON Office: 10 PARK STREET, W.1. PHONE: GROSVENOR 8871, 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
eB based on systematic diagnosis of 
defects 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


Branches 


‘ are ready to deal with your 


Copying on the spot 


Every Halden branch is fully equipped and ready to produce 
photo copies of plans, deeds, documents, etc., by any of the 
\ usual processes. To the larger user, Haldens offer a range 
of the most modern equipment for the production of their 
own photo copies. In connection with the production of 
maps, Haldens are licensed by the Controller of H.M. 
Stationery Office to reproduce Ordnance Survey Maps in 


one colour, 


OF MANCHESTER 


J. HALDEN & CO. LTD., 
8, ALBERT SQ., MANCHESTER 2 


Branches at :—London, Newcastle-on-Tyne, 
Birmingham, Glasgow, Leeds and Bristol. 
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THE WELLS HOUSE 


C. H. James, R.A., F.RABA., Archt 


This attractive block of flats has recently been completed for the 
Borough of Hampstead. 


The design of in-situ reinforced concrete and the supply of reinforce- 
ment thereto were carried out by Twisteel. 


REINFORCEMENT LTD. 


Lonpon : 43 Urrern Grosvenor W.1. Telephone: GROsvenor 1216 BIRMINGHAM: ALMA St., SMeTHWwIcK, 


STAFFS. 


Telephone: Smethwick 1991 Mancuesrer 7 Oxrorp Ro., Mancnester, 1. Telephone Ardwick 1691 
Gtiascow: Jounsrons & Paton Lrp., 224 Incnam St., Giascow, C.l. Telephone: City 7661 
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BUILOING...EXPANDING... 
OR INSTALLING NEW MACHINES 7 


NEED US / 


Sprrep the fixing of all equipment with Rawlbolts and 
Rawlplugs. Get the machines and heavy stuff bolted 
down quickly, firmly, ready for immediate use with 
Rawlbolts—the dry fixing that does away with grouting- 
in and waiting for cement to dry. Fix the lighter fittings 

switchgear, pipes, cables, lights—with Rawlplugs—the 


fastest and firmest screw fixings in the world ! WRITE FOR TECHNICAL LITERATURE 


Use Rawiplug Fixing Devices where “ speed is the essence of the contract” 


THE RAWLPLUG COMPANY LIMITED - CROMWELL ROAD - LONDON 


$.W.7 
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CONSIDER SOME 

OF THE USES TO WHICH 
ACROW ADJUSTABLE STEEL PROP 
CAN BE PUT TO SAVE TIME, 
LABOUR AND MATERIALS 


Instead of 9x 9's for shoring heavy formwork : 
Raking columns : 
Strutting wide trenches : 
Underpinning temporary structures : 

| Raising roofs for increased head-room : 
Lintel supports : 

y jacking formwork : 


Staircase shuttering : 


Remember 

to send 
Acrow Props 
to every site 


ACROW—the world’s largest selling prop. Over 4,000,000 in use. 
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find it 
profitable 


to use 


Photographed in South Africa 


% Only Acrow Props have the patent 
self-<clesning nut. 


ILL PAY YOU USE 


All enquiries to>-ACROW (ENGINEERS) LTD., 33 Catherine Place, London, $.W.! (Victoria 0693) 
130 Coventry Drive, Glasgow, E.| (Bridgeton 1041) ee 22-24 City Road, Bristol, 2 (Bristol 24595) 


West Stanley Street, Manchester, 5 (Trafford 2965) @ Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) 
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SPECIALISTS 


_ 


We invite 
ew or old structures 
of the country: 


BATSON 


the best-known name in 


CONCRETE MOULD OILS 


‘‘Releasol’’| |“*‘Brownol’’ 


Following a recent American test on reinforced concrete, it was 
confirmed that Batson’s Mould Oil possessed a release 
efficiency that ranked first among the top ten lubricants 
tested. A trial will convince you too. 


JOSEPH BATSON & CO. LTD. Ol & GREASE WORKS - TIPTON 
Telephone: TiPton 1045. Established 1840. 


4 
: Wea. M 
co. (CONTRA ings 
Be and Render if 
Gunite Linings part 
CREWE 
NGTON 
Telephone: Crewe 7265-6- 
ik 
a 


CONCRETE AND CONSTRUCTIONAL ENGINEERING uv 


CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


TATION 


en WORKS, DONCASTER 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.! 
TELEPHONE: ABBEY 5726-7-8. 
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Builders and Contractors 

everywhere increasingly 

standardize on Wickham 
Hoists and Winches 


better, stronger and more reliable job 


The Wickham Builders’ Hoists, all models, include 
A self-aligning quick fitting Tower Mast which takes 
SUBSTANTIALLY less time to erect 
The Wickham Mast, because of its 4 and construc- 
tion, has a SUBSTANTIALLY longer life 
The Wickham Winch is fieted with heavy duty self-aligning 
ball-roiier bearings which reduce SUBSTANTIALLY the 
annual cost of maintenance 
The entire Winch and power unit is totally enclosed in a 
steel housing which reduces SUBSTANTIALLY the annual 
depreciation 
Because of the protection afforded by the housing the 
Unit must have a SUBSTANTIALLY longer life 
The Wickham Automatic Platform Control increases 
SUBSTANTIALLY the effective life of the Wire Bond 
And so — THE WICKHAM [5 
- a better job 


ENGINEERING CO. LTD. 


34 VICTORIA STREET LONDON SWI ABBey 5967-8 
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Year by year the Steel Industry improves on its 
previous record output and year by year more 
Isteg is being used for Concrete Reinforcement. 
After all, what's the use of the Industry pro- 
ducing more steel if we don’t make the best 
use of it. 

Cold worked bars—such as Isteg—permit a work- 
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ing stress in tension 50°, higher than plain steel 
bars. Wherever Isteg can be used to advantage, it 
saves one ton in three as regards steel and shows a 
worthwhile financial saving as well. For Concrete 
Reinforcement Isteg provides a higher safety 
factor ; controls cracking and is backed up by an 
efficient delivery service. 


ISTEG STEEL PRODUCTS LIMITED (SALES) 43 UPPER GROSVENOR ST., LONDON, W.I. 


Tel.: GROsvenor 1216. 


ISTEG is manufactured by Guest Keen & Nettiefolds (Cwmbran) Led., Cwmbran 


McCALL & Co. (Sheffield) Led., Templeborough, Sheffield 
The United Stee! Companies Ltd., Sheffield, and ISTEG STEEL PRODUCTS LTD. 
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Biow Knos concrete prpelines on the construction of the Royal Festival Hall 
—Main Contractors Messrs. Holland & Hannen and Cubitts Led. 


SAVES rehandline 


> * J 


SAV ES time 
SAVES tabour 


Many contractors have found that the Blaw Knox Concrete Pump will 
eliminate wagons, chutes, houts, towers, buckets, cranes and shove's 
AND REDUCE THE COST PER CUBIC YARD OF PLACED CON 
CRETE TO A NEW LOW LEVEL. Why not investigate the Blaw Knox 
Cencrete Pumping System and see for yourself how significant an 
advance it really is. One man operation . . . speedier placing with 
ne rehandiing easy to setup. . . extensible and adaptable .. . 
giving a steady flow of concrete uphill, downhill, traversing highways 
without obstruction to the traffic ow .. . tunnel lining undertaken 
wrhout interruption to railway services... all these advantages and 
many more besides. Write for Catalogue 101. 


BATCHING. MIXING AND BULK CEMENT PLANT — CONCRETE MIXERS - MOTOMIXERS * CONCRETE PUMPS ~ CONCRETE 
SPREADERS AND FINISHERS COWCRETE BUCKETS * STEEL SWUTTERING ROADFORMS - DEWATERING PLANT 
EXCAVATORS ~ LAND CLEARING EQUIPMENT * EARTH MOVING EQUIPMENT 


BLAW KNOX LTD -11 CLIFTON HOUSE - EUSTON RD - LONDON - EUSTON 5361 
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EDITORIAL NOTES 
Engineering and the Arts. 


In order “so to strengthen and extend the engineer's mental equipment that, 
in later years, he may be an acceptable candidate for the highest administrative 
posts ’’ a course in arts subjects is now available for engineering students at 
University College, London, during the “ suspense’’ year between the final 
examinations and the award of degrees. Although we must say that we think 
that the word mind or knowledye would be better than mental equipment, we 
welcome this innovation as a step in the direction that we have been advocating 
for many years. The experience and the views of two students of electrical 
engineering who have had the advantage of this brief introduction to the arts 
are given in the Journal of the Engineers’ Guild. The course comprised eighteen 
hours of lectures a week, more than half of which dealt with pure mathematics, 
law, economics, and the presentation of technical information. In the course 
of their report these students say: “‘ We began the year with some resentment 
at the regulation which dictated so much apparently wasted time. This feeling 
has given way to alarm at the thought that so many engineers have graduated 
without it. These things that we have been studying are the very stuff of the 
civilisation we live in. As he grows older, the engineer doubtless acquires a 
working knowledge of his country’s laws and economy, and learns to express 
himself with some clarity. But with what pains he often gains this knowledge ; 
at the expense of how many misapprehensions and uncertainties! The greatest 
benefit of the course was that our minds received a tremendous stimulus. To 
know more and more theory about engineering was undoubtedly useful, but we 
felt, and were often told, that the engineer must know the world about him and 
his place in that world... . It is good to know that these extra subjects are 
to be introduced to all engineering students at the College under the new regula- 
tions which increase the degree course by one year... . We think that we have 
been fortunate to take this fascinating course. We hope, too, that other organisa- 
tions will see fit to give their students such a course, and so turn out engineers, 
not better qualified technically, but better educated to take part in industry and 
life.” The desirability of still further time being given to the study of the arts 
can be seen in the report of these two students; for example, a more careful 
study of words would have prevented them from writing that the College had 
“run a course’’ and “turned out” engineers. They say that some of the 
students wrote books and attempted to get them published in their first enthusi- 
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ENGINEERING AND THE ARTS. 


asms after attending a few of these lectures ; further study would have dissuaded 
them from writing books so precipitately, for one of the most important things 
that a study of arts teaches is the extent of our ignorance. 

A study of the meaning of words is much needed in the engineering pro- 
fession. Take, for example, the following definition from a recent British 
Standard Code prepared by a committee of engineers: “ Folding wedges. 
Wedges used in pairs, folding over each other and driven in opposite directions 
in order to hold or force apart two parallel surfaces.’’ First, it is not possible 
to fold wedges over each other, although it is a simple matter to fold (or place) 
one above another. Secondly, by the use of the word “ over’’, the definition 
takes no account of folding wedges used between vertical surfaces, where thev 
lie side by side. Thirdly, it is sometimes better to drive one of the wedges in 
one direction only. And, fourthly, there is no reason to restrict the number 
of wedges to two if, as is sometimes the case, three would be better. In the 
same code a manhole cover is defined as a casting, although it is hardly likely 
that it is intended that pressed steel covers shall never be used. Such misuse 
and carelessness in the use of words are no doubt among the reasons that cause 
non-technical people to doubt the wisdom of engineers and scientists, for how, 
it may reasonably be asked, can wisdom be present in persons who cannot say and 
write what they mean ? 

In discussing education in a recent book which has had a large sale, the 
authors say: “ This expansion (of the universities) is primarily aimed at the 
production of the vast number of scientists prescribed by the Barlow report as 
a panacea for our economic and technological anemia. So long as the univer- 
sities persist in turning out scientists so narrowly specialised, so ignorant of 
everything outside a narrow sector of science itself as to be totally unaware even 
that they lack culture, a vast expansion of science faculties may well prove a 
mixed social blessing. The universities have themselves perceived the danger, 
and have sought to counteract it by the palliative expedient of expanding arts 
faculties as nearly as possible in proportion. . .. To suggest that it is no part 
of the function of universities to provide vocational training would be ridiculous. 
But it is pertinent to ask whether they ought to turn out half-baked ‘ scientists ’ 
who are largely ignorant of literature and who have the haziest idea of the 
historical processes which gave rise to scientific discoveries and of the social and 
ethical framework in which science operates to-day. ... The medieval uni- 
versities did not turn out such half-men."’ These criticisms are spoilt by exag- 
geration and generalisation, but nevertheless they express views which are 
commonly, though less vehemently, held. It is to be hoped that the study of 
arts subjects by engineering students at University College will be extended, 
and that similar courses will be introduced at other universities and technical 
colleges. It 1s a pity that men trained in technical subjects should so often have 
to wait until middle age or later before they have an opportunity of being whole 
men, or even learn how to express themselves in their own language. 
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C6 | PRESTRESSED CONCRETE ARCH FOOTBRIDGE 


Design and Construction of a Prestressed 
Concrete Arch Footbridge at Oxford. 


By A. GOLDSTEIN, B.Sc.(Eng.), A.C.G.1., D.1.C. 


A PRESTRESSED concrete footbridge (Fig. 1) replacing a timber structure over 
the river Cherwell in the Oxford University parks has recently been constructed. 
A concrete arch of one span was selected from a number of preliminary designs. 
The shape of the arch was determined as a result of the desirability of a small 
rise of the deck, sufficient clearance for river craft, and consideration of esthetics. 
Figs. 2 and 3 give the dimensions and details of the bridge, which comprises two 
fixed prestressed concrete arches braced laterally at the ends and centre by cast- 
in-situ reinforced concrete beams. The deck is formed of prestressed precast 
concrete planks bedded on cement mortar and laid with spaces between them to 


Fig. 1.-Footbridge at Oxford. 
facilitate drainage. A feature of the shape of the bridge is the shallow depth at 
the middle part and the downward curve of the intrados at the ends. It is believed 
that this is the first prestressed statically-indeterminate arch constructed in this 
country, and the writer has not been able to trace the existence of a prestressed 
“ fixed’ arch elsewhere. 


Design. 


The primary design excluding the effect of prestressing was based on the usual 
formule for a fixed arch as given later. First a shape of generous dimensions was 
assumed, and adjusted to give the final shape. The extrados of the central part 
of the arch is a circular are with a rise of 1 ft. The shape of the intrados was 
determined by eye. A final primary design was then made using the adjusted 
shape of the arch. 

Determination of the effects of prestressing is less straightforward. When 
a statically-indeterminate structure is prestressed, the line of pressure of the 
prestressing forces is not coincident with the centre-line of the cables because of 
strains in the structure, and in the structure being described there are three inde- 
terminacies. It is, therefore, not possible to determine the prestressing effects 
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at any section of the arch in a similar manner to that normally adopted for static- 
ally-determinate structures. The difficulty could be overcome by providing 
temporary pin-joints at certain points to make the arch statically determinate 
during prestressing. The joints could then be grouted solid and the structure 
would act as a fixed arch under the live load only. This method saves time in 
the design, but, in the writer’s opinion, the result is uneconomical and construc- 
tion is complicated. The formula for the method adopted in the design of this 
bridge are summarised later. 

The alignment of the cables (Fig. 2) was first determined from the primary 
design. The secondary design, to calculate the effects of prestressing, was then 
made in general terms. By equating the primary and secondary stresses at a 
number of critical sections of the arch to the permissible stresses, tt was deter- 
mined that two horizontal cables of eight wires each, two vertical cables of ten 


4 
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Fig. 3.-Dimensions of Arch. (Width of Arch Rib: 12 in.) 


wires each, and one diagonal cable of twelve wires were suitable. The wires are 
0-2 in. diameter and were stressed to 150,000 lb. per square inch by the Freyssinet 
system. Sig. 4 shows the calculated stresses for the dead load (that is the weight 
of the arch only), and for the total load. The peaks of tensile and compressive 
stresses obtained at the anchorages are purely theoretical since the loads at the 
anchorages are assumed to act as point loads. As these loads are distributed to 
some extent, it was not considered that the high stresses represented by the 
peaks would occur, and this view is verified by measurements of the strains of the 
arch. 

The reliability of the assumption of complete fixity at the base of the arch was 
considered, and the effect of rotation was determined in the primary and secondary 
designs. The result was sufficiently reassuring for the working design to be that 
of a fixed arch, particularly as contra-rotation occurs during prestressing if 
fixity is not complete. 

The bases of the arches comprise single slabs reinforced with wire fabric. The 
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ground pressures, particularly those due to eccentric forces, are small. The 
vertical prestressing cables are continuous and extend into the bases where the 
wires are splayed out to form an ane horage of the shape shown in Fig. 5. Where 
the horizontal and vertical cables terminate at the outside corner of the structure, 
am horage iS provide d by pres ast concrete blo ks (Fig. 6), in which are ¢ mbedded 
cones of the Freyssinet type placed in the shuttering before concreting. 


Construction. 


A trial hole showed that good firm blue clay occurred 15 in. below mean water- 
level. but during excavation sandy clay was encountered about 2 ft. above the in- 
tended level of the foundation. The sandy clay was not impervious and, due 
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INTRADOS 


Cc 


—— OWN WEIGHT-NO PLANKS 
TOTAL LOAD 


HALF INCH  4FT: 800 LB PER SO_IN 


Fig. 4. Calculated Stresses: All Cables acting. 


to the possibility of the ground heaving if further excavation were attempted, the 
foundation slabs are an average of 2 ft. 6 in. higher than was originally intended. 
Phe bottom of the excavation was sealed immediately by paving slabs and rapid- 
setting concrete to avoid the trouble which might otherwise have occurred since, 
notwithstanding the effectiveness of the cofferdam, seepage was occurring from 
below In order further to consolidate the ground, 2 ft. of mass concrete was 
placed on top of the foundation slabs but clear of the legs of the arch 
of the bridge was then investigated to determine the effect of the shortening 
of the legs . the effect is not great and did not necessitate any alteration other 
than changing the position of the vertical cables. 


The design 


The cables were made on the site and are sheathed in thin metal tubes. The 
tubes are in lengths of 2 ft., the joints being covered with tape to avoid leakage 
of cement grout. Gas pipes are embedded in the aperture of the end anchorage 
and extend clear of the concrete to ensure complete grouting and to avoid airlocks. 
ach wire was numbered to ensure it being in the correct sequence at both ends. 

The shuttering (Figs. 7 and 10) was of timber lined with hardboard on all 
visible faces and was made in sections at the contractor's works and assembled 
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Fig. 5.--Anchorage-loops on Vertical Cables. 


on the site. The cables were kept in position vertically by 4-in. rods connected 
to the inner side shutters, and were kept in position horizontally by templates 
which were withdrawn as concreting proceeded. The rods were extracted after 
the initial set of the concrete. 

Fig. 2 shows the position of the construction joints. A doubly-castellated 
construction joint was used between the vertical and horizontal parts of the arch. 


The mixture of the prestressed concrete is 112 Ib. of Portland cement, 177 Ib. of 
sand, and 315 lb. of }-in. aggregate, the materials being batch-weighed. The 
water-cement ratio was about 0-48 in the foundations and legs and 0-50 in the 
main part of the arch (Table 1). For the visible part of the bridge, the concrete 
for which was placed in one cast, cement was obtained in the London district as 
the local cement produced a rather dark concrete. An immersion vibrator was 
used. Test cubes, which were not vibrated, were made from each cast, and the 


Fig. 6.-Anchor-blocks for Vertical and Horizontal Cables. 
October, 1950. 
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Crushing strengths 
W ater-cement Weight (Ib. per square inch) 
ratio (th. per 
(by weight) ou. ft.) 
3 days 7 days 14 days 


Foundation Slabs. 157 3110 5822 7095 789q1 
Vertical Legs . 155 7258 7558 
Arch (main casting) 50 154 4870 6158 
Precast Blocks 0°50 149 3227 4439 5816 


average strengths and weights of the cubes are given in Table |. The specified 
strength was 6000 Ib. per square inch at 28 days. It is seen in 7adle I that the 
cubes are particularly heavy, and this no doubt is one reason for the high strengths. 
rhe concrete in the anchorage blocks is made with }-in. aggregate and cubes of 
this concrete had lower strengths, as was expected. The side shutters were 
struck after 24 hours and the concrete had a good surface before rubbing down. 
Arrises were sharp, and the finish and colour of the concrete were as intended. 

Prestressing would have been possible about four days after casting, but 
storms caused the water in the river to rise to such an extent that prestressing had 
to be postponed, and eventually this operation took place after eleven days. 
The vertical cables of both arches were stressed in pairs first, followed by the 
diagonal cables, and finally the horizontal cables. After some false starts, due to 
trouble with the plant, the work was done without difficulty in about nine hours. 
Two jacks were used. The central connecting beam and wing walls were cast 


after prestressing the arches. During the period of construction, the river was 
closed for about one week. 


Measurements of Deflection and Strain. 


The deflection at the centre of the arch was measured at the end of the 


prestressing operations. The calculated deflection was slightly under 4’, in. and 


Fig. 7. Centering and Shuttering. 
October, 1950. 
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the measured deflections (upwards) were ,’, in. in the northern arch and } in. 
in the southern arch. 

A strain-gauge measuring 0-0001-in. extension on 8-in. gauge length was used 
to determine the strains of the concrete at several points on both arches. Read- 
ings at most of the points were taken at one-half and full prestress of each cable. 
A specimen of the concrete was tested to determine the elastic modulus at different 
stresses, and stresses were computed from the strains using the appropriate value 
of the elastic modulus. The calculated stresses when one cable only is acting are 
plotted in Fig. 8, and for all cables and dead load acting in Fig. 9. Considering 
all factors, the comparison between the calculated stresses and those obtained 
from the measured strains is reasonably good. 
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Fig. 8. Stresses at Extrados: Diagonal Cables only acting. 
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Fig. 9.—Stresses at Intrados: All Cables and Weight of Arch acting. 
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Fig. 10. Shuttering for Beam. 


After completion of the structure a small loaded motor-van, having a total 
weight of about 2 tons, was driven on to the middle of the bridge and produced a 
deflection at the centre of the arch of a in. ¢ omplete recovery occurred when 
the load was removed. 


Formule used in the Design of the Bridge. 
PRIMARY Desicn.—Referring to Fig. 11a, the symbols used are 


Vs, the bending moment (ft.-lb.) at any point S 
Vo ‘ o at the centre of the arch. 
M4 ; at the base A. 
H, the horizontal thrust (lb.) 
te the intensity (Ib. per foot) of the uniformly-distributed load. 
Is, the moment of inertia (ft.) of the arch at any point 5, 
ds, the depth (ft.) of the arch at any point S, 
half the span (ft.) of the arch. 
the Tise ft of the arch. 


total strain energy 
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From the equations of strain energy, = 
@H 
wx? 
M, = M, + Hy (2) 
2 
eM. 
Since = 
ce aH and aM, 
Ay AHy 4 wx? 
7) ls Is 0 
4 Moy 4 Hy? 4 wxty 
and | | = ds | Yds | 
*s o o 24s 


Equations (2) and (3) are solved simultaneously to determine the values of 


H and M,. The integrals are calculated graphically from values tabulated thus : 
Is 

I o 25°06 25°60 o 25°60 o 
0-036 o-ol2 2°34 


The integrals can be determined by plotting the tabulated functions and 
measuring the areas of the diagrams so obtained by a planimeter. If the dis- 
tances ds are equal (in this example, 1 ft.), Simpson’s rule can be applied. Sub- 
stituting H and M, in equation (1) gives Ms, and 


a wil? 

M, = My, + Hh 

F The stresses at each section are calculated by combining the bending moment 
: at, and the thrust normal to, the section in the usual manner. 

SECONDARY DesiGn (Fig. 114).—If a straight cable, such as the diagonal 
cable in the bridge, tensioned by a force P acts on the arch, it can be replaced by 

two equal and opposite forces P which act at the extrados, as in Fig. 116, and 

_. which can be resolved vertically and horizontally as Py and Py. The strain- 

: energy equations are applied as in the primary design. Also 

From:O to C: 

M,; = My, + Hy 


From B to C: 
M, = Mo + Hy + Pxly — — Py(x . 
: From A to B: 
Ms, = M, + Hy + Pxly — — Py(x — — Pxly — 2.) — Pylr, — 

= Mo + Hy + Prin ti (0) 
E—October, 1950. 
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} 
In equations (4) to (6), == I, and 
ou _ My + + Hy + Px(v — 2z,) + Py(x — 1) as 
My + Hy + 2) + + 
Is 


which reduces to 


A A BD» Ap.- 
ou’ | BY 4, 4s Pxtag, | 
o Is ots o Ls ls Is 


de As Is 


B 
4 Mpy AHy2 BP A A Pv ys 
Sumilarly, ou = | Yds | Hy ds -| ds + | Px) ‘ds 
0H 0 Is 0 Is C Is B Is Cc Is 
Bp 4D « 
4. | r) | 4 | 2) 4s oO. (8) 
ls Ls Is 


By solving equations (7) and (8) simultaneously, M, and H are determined, 
and substitution in equations (4) to (6) gives Ms. The values of the integrals in 
(7) and (8) can be computed graphically as in the primary design. Stresses at 
any section can then be obtained in the usual manner by combining the bending 
moments and thrusts. 

If the cables are curved, additional loads must be applied to allow for the 
curvature of the cable. The method is then only approximate and care must 
be exercised in selecting the equivalent loads. 


Conclusions. 

The lessons learned in the design and construction of even such a small 
structure as this are valuable. From the experience gained, neater design methods 
can be adopted for bridges of the same size or larger. The value of the deductions 
from the site measurements cannot be over-emphasised, and the analysis of these 
measurements defines the limits of the assumptions and approximations made 
in the design. In the writer's opinion, a small amount of rotation of the bases 
occurred during prestressing but, as this was a contra-rotation, the assumption 
of fixity was justified. 

Prestressed statically-indeterminate structures are frequently very econo- 
mical, and the complexity of the analysis of the prestressing effects on such 
structures need not be a deterrent to their use. It should be noted that the shape 
of the cables in this structure is approximately that of “concordant cables” 
advocated by some French engineers,' a method of design which is very suitable 
for this type of structure and which facilitates work in the drawing office. 

The author acknowledges his thanks for permission to use the data given in 
this article to the consulting engineers, Messrs. R. Travers Morgan & Partners, 
and for the photographs to Mr. L. W. Williams of Taylor Woodrow Construction, 
Ltd., the main contractors. 


*M. Y. Guyon,—Institute Technique du Batiment et des Travaux Publics. Circular No, 8 (Series J). September, 1948. 
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Rapid Concrete Construction in Spain. 
By N. B. BOURNE, M.A., A.M.Inst.C.E. 


A HospITAL (Figs. 1 and 2) being built for the Spanish National Health Ser- 
vices at Cruces in Baracaldo, Bilbao, is a striking example of rapid construction 
in reinforced concrete. A feature is a helical staircase. 

The plan is a circular arc with radial wings which follow the contours of the 
site and avoid excessive excavation. The building is founded on rock by excavat- 


Fig. 2.—-Cantilevered Balconies. 


ing wells and filling them with mass concrete to depths varying up to 26 ft. The 
structure, which is divided into eight parts by permanent joints, comprises cast- 
in-situ reinforced concrete columns, slabs, and beams. The floors and roof (which 
is to be used as a terrace) are designed for a live load of 40 lb. per square foot. 
The wind pressure was assumed to be 20 lb. per square foot on the upper two- 
thirds only of the building. The main beams are of standard cross-sections, 
generally about 23} in. deep and 8 in. wide, but sometimes increasing to 20 in. 
wide. Some intermediate beams are 16 in. square. The beams are standardised 
by having the same reinforcement throughout the top and bottom, but with 
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additional bars at midspan and over the supports calculated for each beam 
(Fig. 3). There are no bent-up bars. This system of reinforcement and the 
notation used on the drawings simplified the work. The secondary beams are 
at 30 in. centres and have a depth of 16 in. throughout and span generally 23 ft. 
to 26 ft., although in some cases the span is 32 ft. q in. The spaces between the 
secondary beams are filled with hollow concrete blocks (Fig. 3). The mgidity 


oP 


Fig. 4.—-Helical Staircase at Ground Fig. 5. Helical Staircase. 
to Floor. 


of the structure enables it to resist horizontal forces due to wind and eccentric 
loads without transverse beams. 

The main staircase (Figs. 4 and 5) is a helix, having an outside diameter of 
19 ft. 7 in. Two-thirds of the stair structure is cantilevered and is built into 
each floor. It is composed of a 15-in. slab the weight of which is reduced by 
cells on the underside. Details of the staircase are given in Fig. 6, which shows 
the anchorage to each floor. A cage above the helical staircase is designed to 
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GROUND FLOOR 


SECTION THROUGH SLAB AND 
CANTILEVER (SECTION A-A) 


FLOOR ets te 2 


DEVELOPED LONGITUDINAL SECTIONSOF STAIRS 
Fig. 6.-Details of Helical Staircase. 


Fig. 7. Dates of Concreting Successive Parts. 
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support a monument which will weigh about 40 tons and be subjected to large 
wind pressures and which will be mounted on a circular bow girder 3 ft. 9 in. deep 
and 12 in. wide, anchored at the rear to two of the main columns and supported 
at the front on two other columns. 

The semi-circular bays seen in Fig. 2 which, like the staircase, are to be 
entirely covered with glass and which are the sitting-rooms corresponding to each 
group of wards, have a radius of 14 ft. 7 in. and comprise cantilevered slabs 
16 in. thick at the support reducing to 6 in. thick at the outer edge. 


Front Elevation. Side Elevation. 


Fig. 8._-General Arrangement of Helical Staircase. 


In spite of the large spans of the beams and slabs and overhangs of the 
cantilevers, the average amount of reinforcement in the building is 5-1 lb. per 
square foot of floor; this quantity includes the reinforcement in the columns. 
The total floor area is 377,000 sq. ft. 

The principal quantities are: Excavation, 23,500 cu. yd.; Filling, 
30,000 cu. yd. ; Mass concrete in foundations, 7,800 cu. yd. ; Reinforced concrete, 
13,000 cu. yd. ; Reinforcement, goo tons. Work started in June, 1949, and roof 
level was reached in January, 1950. The structural work was completed in 115 
working days of eight hours, and the maximum number of men employed was 350. 
This was a remarkable effort in the present circumstances when al) materials 
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such as cement and steel, and even nails, are scarce. It was, of course, necessary 
with this speed of erection to leave in most of the shutter props to carry the 
weight of successive floors until the concrete had hardened sufficiently. At one 
time fourteen floors were shuttered and propped. No special shuttering was 
used. The props were of unwrought timber. The quantities of timber employed 
were more than 15,000 cu. ft. of 1-in. boards, 22,500 cu. ft. of 3-in. planks, and 
300,000 ft. of props. The total area shuttered was about 630,000 sq. ft. The 
concrete in the reinforced members contained 580 lb. of ordinary Portland cement 
per cubic yard. The progress of the work is shown in Fig. 7. 

The plant employed included two 10}-cu. ft. tilting-drum mixers, one 
&}-cu. ft. mixer, and two travelling mast-cranes. Each crane weighed about 
37 tons and could lift 30 cwt. at 66-ft. radius to a height of go ft., or 3 tons at 
33-ft. radius to a height of 137 ft. They were mounted on tracks at the back 
of the building, one on each side of the central tower, and so were able to distribute 
concrete to the whole of the site. The cranes were electrically driven, and owing 
to the frequent cuts in the mains power-supply during the droughts in recent 
years, it was necessary to install a 100-kva. Deisel generating-set on the site. 

The architect for this hospital, which is one of many similar buildings 
being erected in Spain, is Don Martin José Marcide, the consulting engineer for 
the structural work is Don Carmelo Monz6n y Reparaz, and the contractors are 
Eguinoa Hermanos. 


Long Precast Prestressed Concrete Beams. 


In this journal for August, 1950, page concrete beams of greater length, but with 
296, a test of a precast prestre ssed con wires of o-oS in. diameter, were cast in 
crete girder 48 ft. long is described The July, 1949, by the Concrete Development 
beam, which was one of several required Co. at their factory at Iver, Bucks. Some 
for a railway bridge of 43-ft. 6-in. span, of these beams are 53 ft. 6 in. long and 
was made in a factory by the system in are the main beams in the roof of a 
which the wires of o-2 in. diameter are garage at Hatfield, and others, 56 ft 


stretched before the concrete is cast long, are in the roof of a part of the 
around them. Simular precast prestressed factory at Iver 


Conversion Factors. 


An addendum to British Standard No metre, and conversion factors relating to 
350 (1044 Conversion Factors and atmospheric pressure, thermal conduc 
Tables ’, has recently been issued and __ tivity, conductance and flow, and traffi 
includes detinitions of French units of units. The table of linear measure 
force (sthene), pressure (pieze), and heat (British to metric units) has been ex- 
(thermie), and of the metric carat, the tended to tooo ft., and examples are 
legal measure in Great Britain. Addi- given showing how the use of the tables 
tional data of interest to civil and struc can be extended. An index to the data 
tural engineers include the conversion of in the Standard and addendum is a use- 
cubic metres to acre-feet, and pounds ful addition. The addendum is issued 
per square foot to kilograms per square’ by the British Standards Institution. 


October, 1950. 


3 

4 

if 
| 
site 
| 

< 

it 

a 


& Sen) TORSION IN CONTINUOUS STRUCTURES. 


Torsion in Continuous Structures. 
By ALBIN CHRONOWICZ. 


THe flexural stiffness S of a member subjected to bending is defined as the bending 
EI 


moment applied at one end that produces unit rotation at that end, and is $ 


if the far end is fixed and at if the far end is hinged. Similarly, the stiffness 


of a member subjected to torsion can be defined as the twisting moment M pro- 
ducing unit rotation between two sections of the member, one section being 
subjected to the twisting moment and the other providing the torsional resistance. 
Referring to Fig. 1, M = M, + Me. If C is the modulus of rigidity of material, 
§ the rotation of section B relative to sections A and C, and /, the polar moment 


of inertia, then M, = and M, = Therefore M, which equals 
n (1 — n) 
Col, 

M, + Me, is . Substituting 6 = 1, the torsional stiffness S, at B is 

(I n)nl 

Cl » 

: In the special case when n = }, Sp is “"e. 

(1 — n)nl : l 


Since the torsional stiffness will be compared with the flexural stiffness, it ts 
convenient to express C in terms of E which is assumed to be constant and can be 
omitted from the calculations. Assuming Poisson’s ratio for concrete to be 0-15, € 
is about o-4£. Also the effective polar moment of inertia can be expressed as 
xAb*, where « is o-1 for a square of side 6 and o-4 for a rectangle the ratio of the 
length of the sides of which are ) to 44; A is the area of the cross-section. Hence 

an Ah? 
Sy is and, for n = 4, S» is about 
{I 

rhe ratio of the length of the sides of a rectangular cross-section subjected to 
torsion should not be more than 1 to 4. The flanges of tee-beams and ell-beams 
and any transverse members restraining the member in torsion should be ignored. 
No allowance is made for the reinforcement as its influence is not great and 


the amount of reinforcement is not usually known beforehand. 
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A 


(Deflection of B ignored) 
lunt * 1000 in-&. 


Fig. 2. 


Examples. 


EXAMPLE No. 1 (Fig. 2).—Assume that the fixed-end bending moments at B 
and D are each equal to 100,000 in.-lb. The stiffness factors are then: 

For AC: 0°03 =, say, I unit 

20 

x O75 0°053 = 1°77 units 

For BD: S = 4 75 75 
l I2 X 25 «> = 2°77 units 


- 0°64. The calculation 


Hence the moment-distribution factor agp for BD is —// = 


2°77 

of the resultant bending moments can be carried out by the moment-distribution 
method as in Fig. 2, which also gives the bending-moment diagram. 

EXAMPLE No, 2 (/*tg. 3).—-Assume that the fixed-end bending moment at B 
is 100,000 in.-lb. Then, as in Example No. 1, Sz, Sty = 0°03 =, say, I unit ; 
Sep = - OI = 33 units; Spo = 44 units; and 
ZS = 8-7 units. The moment-distribution operations and bending-moment 
diagram are given in Fig. 3. 

EXAMPLE No. 3 (Fig. 4).—Assume that the fixed-end bending moment at A 


12°. 24 
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: x o-167 0°94 X 0°56 
is 100,000 in.lb. Then = 5 4 0°0132 =, say, 


10 
x O5 X I 
16 units. Due to symmetry, 45,4; = 00083 = unit, and 
ZS = 2-6 units. 

EXAMPLE NO. 4 (Fig. 5).—Assume that the fixed-end bending moment at B 
is 100,000 in.-lb. By calculations similar to those in the previous examples, 
ZS, = 4 units. 

Note.—Some of the data in the foregoing evaluation of the tersional rigidity 
of reinforced concrete members is based on the research by Professor W. T. 
Marshall and Mr. N. R. Tembe (‘‘ Experiments on Plain and Reinforced Concrete 
in Torsion ’’, Structural Engineer, November, 1941). The idea of identity of angle 
of twist and angle of rotation is also the basis of the consideration of space frames 
by Dr. J. L. Matheson (‘‘ Moment Distribution applied to Rectangular Rigid 
Space-Frames"’, Journal of the Institution of Civil Engineers, January, 1948). 
The work of Professor Anderson in the United States is also acknowledged. 
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BOOK REVIEWS. 


Book Reviews. 


“ A Course of Reinforced Concrete Design.” By 
Thomas |. Bray Second edition London Chap 
man & Hall, Ltd. t9$0. Price yoo 


THe first edition of this book was re- 
viewed in this journal for February 1947, 
and the new edition is substantially the 
same with the addition of a short appendix 
and one chart to show how the contents 
can be related to the British Standard 
Code of Practice of 1948 In view of the 
author's awareness of the existence of this 
Code, it is a pity that in this book the 
D.S.1.R. code of 1934 is still referred to 
as the “‘ new’ code. This is misleading 
to the reader 

Concrete Fences."" Hy A. M. Pennington 


Concrete Publications Ltd 195 Price 6s 


London : 


Tue author, who is a concrete products 
manufacturer with many years of experi- 
ence, describes in full detail the most 
suitable materials, various methods of 
manufacture and erection, and the design 
of many and some uncommon 
types of concrete fences for all purposes 
A feature of the book, which comprises 
64 pages and is well illustrated, is the 
many practical hints [his should be a 
useful work not only for makers of con- 
crete but for local authorities, 
public utilities, architects, consulting 
engineers, and others responsible for the 
erection of fences The subjects dealt 
with include proportions of concrete 
moulds, reinforcement, inserts for fixtures 
estimating quantities, and erecting fences 
The types of fences described are three 

wire chain-link, woven-wire 
barbed-wire, post-and-tube, post-and-bar, 
post-and-slab, post-and-block, crash 

fem es, ¢ lose boarded fen es with concrete 
posts stub 
chain-fences 


common 


fern es 


seveti-wire 


posts, race -« fences, 
ornamental fences, and 
The structural design of 


posts is described 


gravel boards 


Matte" Des Ingenieurs Taschenbuch.” 
Part 1, Bauingenieurwesen. Herlin 
Ernst & Sot 1950. Price 14 DM 


German 


Vol. Il, 
Wilhelm 


new edition of Part 1 of this standard 


reference book deals with the 


theory of structures, principles of design, 


I he 


gives in 


and bridges 
structures 


section on theory of 
compact form data 
for most types of statically-determinate 
and indeterminate structures met with in 
practice Notes have been added on the 
calculation of 
beams on 
theory of 


and on 
and a 
outlined 


beans 
supports, 
buckling 1s 


circular 
elastx new 


The 
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second section is divided into chapters 
on brick and masonry construction, 
structural steelwork, reinforced concrete 
design, and timber construction. The 
section on reinforced concrete includes 
notes on prestressed concrete, thin pris- 
matic structures, and precast concrete. 
Special attention is given to graphical 
methods applied to the design of rein- 
forced concrete subjected to 
bending with and without axial forces 
The section on bridges deals with 
steel, concrete, and timber bridges. This 
chapter has been completely revised and 
includes many excellent examples of 
bridges of different types and spans with 
notes on structural and asthetic con- 


sections 


siderations 
The authors 
pressing into 


succeeded in com- 
exhaustive 
of the structures and 
design data Although the type is small, 
the reading of the book its facilitated by 
a great number of clear 
which are particularly helpful in 
section on bridges 


have 
455 


design of 


pages an 
survey 


illustrations 
the 


Zehnteilige 
Trager.”’ 


Einflusslinien fir 
Anger. Volume I 
Ernst & Sohn 


durchlaufende 
Sixth Edition. 
1949. Price 


As the title implies, this book of over two 
hundred pages gives, in the German 
language, data for the construction and 
application of influence lines for con- 
tinuous divided into tenths, the 
ordinates being more closely spaced than 
in many other standard works Formula 
derived from the theorem of three 
moments enable common cases of con- 
tinuous beams of constant moment of 
inertia to be solved rapidly. Approxi- 
mate methods of solution are described 
for beams of varying moment of inertia. 


beams 


Books Received. 


“A.S.T.M. Standards on Mineral Aggregates, Con- 
crete, and Non-bituminous Highway Materials. 
Specifications, Methods of Testing, and Defini- 
tions."" Second Edition. 1950. (Published by the 
American Society for Testing Materials. 1916 Race 
Street, Philadelphia 3, Pa. Price 2.25 U.S. dollars.) 
University of Illinois Bulletins 
tion Engineering."" By A. 


ber, 19049; Price 1 US 


(February, 1950. 
Obtainable from the Uni- 
versity of Illinois, Urbana, Illinois 
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ie? Bridges with Curbs. Part Il: Laboratory 
Research." By M N. M. 
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DEEP CONCRETE BEAMS AND BLOCKS 


The Design of Deep Reinforced Concrete 
Beams and Blocks. 


In a reinforced concrete beam, the depth 
of which is greater than, say, a quarter 
of the span, resistance must be provided 
against failure of the concrete at the 
supports and immediately below a con- 
centrated load in addition to the ordinary 
resistance to bending and shearing forces 
Tests made on deep beams show essential 
deviations from the distribution of stress 
that is assumed to occur in beams of 
common proportions. Many tests made 
at the Koyal Institute of Technology, 
Stockholm, are described by Mr. H. 
Nylander and Mr. H. Holst in No. 2 of 
the Transactions of the Institute ("" Nagra 
Undersokningar Korande Skivor och 
Hoga Balkarav Armerad Betong.”” In 
the Swedish language with a summary in 
English Price 2 kroner from the 
Institute) 

After the first cracks have formed, the 
stress distribution depends on the method 
of application of the load When the 
load is applied to the top of the beam, 
the stress distribution is different from 
when the load is applied to the bottom. 
The results of the tests described are 
given in the form of design rules for beams 
which are subjected to loads applied to 
the top, but the rules for the permissible 
compressive stresses at the supports and 
below concentrated loads, and the stress 
distribution near a concentrated load, 
apply also to cases where the load is not 
applied to the top. Primary failure of 
the concrete in compression due to bend- 


TABLE 1 MaxXIMUM HORIZONTAL TENSILE 
Srress in Deer Biock 


P 
Coethcients of —. 
da 
a 
4 
) 
Infinity o-40 
2°0 Oros 0°40 
“5 o-oo 0°45 
Oros o-oo 
d width of block. 
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ing seldom occurs in deep beams, and 
this possibility may generally be ignored 
Design must provide not only against 
failure but also against the formation of 
detrimental cracks, special reinforcement 
being provided for this purpose 

The permissible compressive stresses 
recommended as a result of the tests are 
(a) When the load is applied at a corner 
of the beam, the same stress as in an 
axially-loaded column if there is no danger 
of failure by buckling. (6) When the load 
is applied at a distance of three times the 
width of the support from a free edge, 
twice the stress in (a). If the reactions 
at the supports induce stresses exceeding 
the permissible stress, the strength of the 
beam can be increased by reinforcement 
to restrain the concrete from bursting. 

The liability to failure in tension of a 
block supported on its entire underside 
and subjected to concentrated loads can 
be estimated from Table No. 1 which 
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DEEP CONCRETE BEAMS 


gives the maximum horizontal tensile 
stress. The notation is given in Fig. 1. 
If the tensile stress exceeds the permissible 
value in shear, reinforcement, the amount 
of which should be based on the stress 
distribution after cracking, should be 
provided. The reinforcement for the 
prevention of splitting must resist the 
force computed from 


P\ ath 2b) 
4| 3b(h — b) 2b |’ 
which is derived from the assumption that 
the line of compressive stress is within the 
core of each part of the cracked block 
When providing reinforcement against 
failure in tension due to shear, a distinc- 
tion must be made between continuous 
beams and freely-supported beams. Figs 
2 and 3 show typical lines of principal 
stresses, and the that no 
special reinforcement is required at the 
supports if reinforcement in accordance 
with the recommendations given in Fig. 4 
is provided 1 rhe 


tests show 


continuous beams 


basic area of the reinforcement ts given by 


Pil é 


ge 2h 


A js Ay 


where ¢, is the permissible tensile stress 
in the shear reinforcement. Fora load at 


the middle of the span, é is 1-05 for : I, 


AND BLOCKS. 


about 1-1 


l 
h 


for : 2, and about 1-15 for 


3- 


After the formation of cracks, a member 
resting freely on the supports acts as a 
strained trestle with tension rods, and the 
load-bearing capacity is dependent on the 
anchorage of the main tensile reinforce- 
ment. For this reason, the shear rein- 
forcement should provide against the 
formation of detrimental cracks. The 
intensity of the principal tensile stresses 
in a simply-supported beam subjected to 


2 
| 
and 
; 
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Fig. 2. 
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We 
|P 
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b-25¢ 
She 


concentrated loads at the third-points of 


the span is shown in Fig. 3 ,and 


h 
the values of the principal tensile stresses 
are given for various span-to-depth ratios 
in 7able No. 2. As is seen in Fig. 3, the 
range where dangerous tensile stresses due 
to shear are not influenced by the bending 
cracks must be estimated, and Table No. 2 
gives therefore approximate values. If 
the principal tensile stress in Table No. 2 
exceeds 1-5 times the permissible tensile 
stress due to shear, the beam should be 
provided with shear reinforcement. The 
tensile force S to be resisted by the shear 
reinforcement and suggested permissible 
stress .s in the reinforcement are also given 


A NEW type of concrete mixer in use in 
Italy, and described in a recent number 
of “Il Cemento”’, is designed so that 


Fig. 4. 


An Italian Concrete Mixer. 


in Table No. 2. The area of shear 


reinforcement required is ; 


TABLE 2.—SHEAR REINFORCEMENT IN Deep 
BEAM 


Shear Reinforcement 


i Principal 
tensile 
® stress Permissible 
S 

stress f, 
I 1-oot o-45P 
2 1-2p o- Bot oo5P 
4 ri0oP 

d = width of block; ah’ = permis- 


sible stress in ordinary tensile reinforcement. 


when in the loading position (Fig. 1a) 
the lip of the drum is about 18 in. from 
the ground so that it can be filled without 
a loading skip. When rotated into the 
discharging position (Fig. 1b) the height 
to the lip of the drum is about 3 ft. 6 in., 
so that the concrete can be discharged 
directly into most types of containers 
The capacity of the drum is almost 
9 cu. ft., which, it is claimed, is equivalent 
to an ordinary mixer of 12 cu. ft. capacity, 
since the dry materials are placed separ- 
ately in the rotating drum and not all 
at once as when the drum is charged from 
a loading skip. 
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REPLACING MASONRY BRIDGES WITH CONCRETE. {CONCRETE 


Replacing Masonry Railway Bridges with Reinforced 
Concrete. 


Many old masonry bridges on the Italian 
railways have been replaced in recent 
years by reinforced concrete structures 
Two important factors in this connection 
are the increase of 30 per cent. to 50 per 
cent. (depending on the span) in the live 
loads, and the provision of lighter struc 

tures so that the foundations of the old 


Garda, shown in Fig. 1 

Edilizia Moderna The viaduct 
comprises sixteen independent portal 
frames, each pair of contiguous posf% 
bearing on one of the old foundations, 
the pressure on which is now only 
about half that imposed by the old 
masonry arches. 


reproduced from 


gra 


Fig. 1.—-Desenzano Viaduct, Italy. 


masonry structures could be used without 
expensive strengthening. Whereas before 
the war the greatest span of reinforced 
concrete girder bridges for railways in 
Italy about 4o ft. for simply 
supported beams and 60 ft. for continuous 
beams, the corresponding spans are 
S2 ft 145 ft. respectively, while 
bridges with ribbed-slab decks have been 
built up to 56 ft. span 

An example of a structure designed for 
a heavier load on 
is the viaduct at 


was 


now 
and 


foundations 
near Lake 


existing 
Desenzano 


The need to use foundations that cannot 
economically be strengthened has led to 
the adoption of light reinforced concrete 
bridges of types that in the past were not 
considered advisable for railways because 
of the dynamic action of large live loads 
predominating the static 
Now reinforced concrete 
arches constructed with the 
depth at the crown less than 2 per cent 
of the span In one bridge the depth at 
the crown is 3 ft. 6 in. and the span is 
107 ft 


ke 
open-spandrel 


have been 


B.s. CODE OF PRACTICE 


FOR REINFORCED CONCRETE 


(CP. 
114-1948) 


Explanatory Handbook now Available 


An “ Exrtanatony HANDBOOK ON THE 


now ready 


British STANDARD Cope oF 
Use or Nowmat Remnrorcep Concrete by W. L. 


PRACTICE FOR THE 
Scott, M.Ins?.C.E., 
Tnomas, Ph.D., B.Sc., M.INst.C.E.. is 


The work follows the same lines as the well-known Handbook on the D.S.1.R. Code by Scott and 


Glanville, and is indispensable to reinforced concrete designers. 


128 pages, 25 illustrations, 51 tables. 


Price by post, 9s. Od. 


CONCRETE 


DARTMOUTH STREET, 


PUBLICATIONS 
LONDON, 


The Code is printed in its entirety. 
In Canada and U.S.A., 2-10 dollars. 


LIMITED 


$.W.1, ENGLAND 
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TURBINE CASINGS FOR ELECTRICITY WORKS. 


Concrete Turbine Casings for Hydro- 
Electric Works. 


In the course of a lecture on hydro-electric 
development delivered by Mr. Geoffrey F. 
Kennedy, M.A., M.1.E.E., M.I.Mech.E., 
at the Royal Society of Arts (and pub- 
lished in the Journal of the Junior Insti- 
tution of Engineers), the question of steel 
and concrete casings or settings for 
turbines in hydro-electric works was 
discussed 

The type of setting used influences the 
depth to which excavation must be taken 
and the overall dimensions of the power- 
station building. The type of setting 


‘Puy 


WEAD-TEET (+4) 


February, 1949. The shuttering for the 
turbine draught-tubes of Clunie generating 
station is given on page 61 of the same 
number 

The advantages of a steel-plate spiral 
casing are that its construction ts relatively 
independent of conditions at the site, 
which is an important point for works 
in remote parts, and it is generally cheaper 
than reinforced concrete for high heads, 
but, because of its circular cross-section, 
a steel casing takes up more space than 
a concrete casing and the turbines must 


depends primarily on the head of water 
under which the turbine operates. Fig. 1 
shows the settings which are used for 
different sizes of turbines of various 
powers and heads. For heads exceeding 
350 ft. the spiral casing is generally of 
cast steel; between 350 ft. and 110 ft 
it is of cast steel or steel plate; from 
110 ft. to about 38 ft. it is either steel 
plate or concrete ; below 38 ft. the casing 
is generally of concrete. The problem of 
the type of setting to use arises generally 
therefore only with lower-head installa- 
tions. [A typical scroll casing in rein- 
forced concrete for a low-head plant is 
that at the hydro-electric works at 
Pitlochry, a cross-section through which 
is given on page 62 of this journal for 
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Fig. 1.—-Power and Head of Turbines for Settings of 
Various Construction. 


therefore be separated. by a greater dis- 
tance than is possible if a concrete casing 
is provided. With a steel casing there 
is the possibility of vibration and the 
consequent need to tie the casing to a 
mass of concrete, which is simple with 
a small turbine which can be covered 
with concrete. With a large turbine 
there is appreciable expansion in the 
diameter of a steel casing under the full 
head, and the question arises whether to 
cover the casing with concrete while it 
is under pressure or before the pressure 
is applied. In the first case there is a 
risk that when the pressure is relaxed 
the casing may contract and leave a gap 
between the casing and the concrete, 
which in time may lead to corrosion of 
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TURBINE 


the steel If the casing is covered with 
concrete while empty there is a possibility 
that the 
the pressure 
concrete In 
better to 
casings 


expansion of the 
is appled 
the 
leave 


when 
the 
opinion it 1s 
steel-plate spiral 
that they are free to 
expand and contract, but they must then 
be well supported to reduce 


Casing 
may 
author's 


crack 


large 
open 


vibration 

\ resnforced concrete casing 1s suitable 
for heads up to 110 ft., but for 
larger heads the reinforcement becomes 
so congested that it 1s difficult to compact 
the concrete Ihe shuttering of a spiral 
casing is complex, and it 
have sufficient suitable 


about 


is essential to 
timber for the 


CASINGS FOR ELECTRICITY 


WORKS. (CONCRETE! 
construction of practically the whole of 
the shuttering repeated are 
generally impossible. Because timber is 
readily reinforced concrete 
casings are common in Scandinavia A 
reinforced concrete casing results in the 
turbines being placed more closely to- 
gether, reduction to be 
made in the length of the power-station 
building Although the cost of a rein- 
forced concrete casing may, for the highest 
heads for which they are suitable, exceed 
that of a steel casing, the total cost of a 
station with reinforced concrete 
may be lower owing to the 
building 


since uses 


available 


which enables a 


Casings 
smaller 


Mobile Prestressing Jack. 


THE ace ing illustration shows a 
self-contained mobi jack for use in the 
Lee-McCall s nm « ) sed con 
crete, whicl 

for April 

which 1s m Li embodies 
an hvydrau pump serving a jack of 42 
tons capacity acl be 


ETD 


raise d 


or lowered by the winch on 
thereby enabling 


bars to be 


the trolley 
steel-alloy 
level between 


high-tensile 
tensioned at any 
10 ft and 1o ft. below the level 
of the trolley the jack thrusts 
against the end of the member being pre- 
stressed, the thrust can be applied at 
almost any angle 


above 


since 
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ROYAL FESTIVAL HALL. 


Distributing Concrete at the Royal Festival 
Hall, Festival of Britain. 


Figs. 1 and 2 show the distribution by 
pump and pipeline of the concrete at the 
concert hall now under construction at 
the Festival of Britain, in London. Most 
of the cast-in-situ concrete is placed by 
concrete pumps. As the height of the 
building exceeds 100 ft., it was necessary 
to install a relay system of pumps to carry 
the concrete to the upper parts. Fig. 1 
shows the batching and mixing plant 
feeding the first pump, which is on the 
ground and pumps concrete through a 
horizontal pipe-line and then up the outer 
face of the wall to a height of 45 ft. to 
50 ft. The pipe-line then passes through 
the wall and proceeds around the audi- 


torium, as seen on the right-hand side of 
Fig. 2, and discharges into a container 
which in turn discharges into the feed- 
hopper of the second pump. In Fig. 2 
the feed-hopper is in the bottom right- 
hand corner and the pipe-line from the 
second pump is extending to the 
left The concrete is discharged from 
this pipe-lne into a hopper on the scaffold- 
ing about 50 ft. higher than the pump 
Wheelbarrows are filled from the hopper 
In the first stage the pumping distance is 
350 ft., which includes the length of the 
horizontal and vertical pipes and the 


seen 


bends, and is equivalent to a horizontal 
pumping distance of 700 ft. 


Phe pumping 


. 1.-Mixing Plant and Pump at Ground Level. 
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CONCRETE AT THE ROYAL 


Fig. 2. 


distance in the second stage is 110 ft., 
which is equivalent to a horizontal pump- 
ing distance of 450 ft. 


The architect for the hall is Mr. Robert 
H. Matthew, A.R.I.B.A., chief architect 
of the London County Council, directing 
a team of architects. The consulting civil 
engineers are Messrs. Scott & Wilson. 
The main contractors are Messrs. Holland 
& Hannen and Cubitts, Ltd. The con- 
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FESTIVAL HALL. 


Pump about 50 ft. above Ground and Pipeline to Roof. 


crete pumps were supplied by Messrs. 
Blaw-Knox, Ltd. 


Specialities Allied to— 
CONCRETE & BUILDING PRODUCTS 
including Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc. — 
For full particulars please write j 
_ ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 
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Contractors : 
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THE SYSTEM OF SHUTTERING 
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STEEL REINFORCING BARS 


*Stribar'' Reinforcement is the backbone of multitudinous 


ferro-concrete structures. The “ Stribar’’ service of ready- 
for-use rein‘orcement, cut to length and, if required, hooked 
and bent, is being maintained as far as present abnormal 
THE UNITED conditions permit. Deliveries from warehouse stocks in the 


London area cannot always be guaranteed, but by telephoning 


Sloane 4533 the latest position can always be ascertained. 


UNITED STRIP & BAR MILLS - THE ICKLES - SHEFFIELD 


Branch of The United Steel Companies Limited Telephone : Sheffield 41011 - Rotherham 542! 
LONDON : 8-10 Grosvenor Gordens, $.W.f Telephone : Sloane 4533 
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LONG-SPAN HANGARS AT CHICAGO. 


Long-Span Hangars at Chicago. 


A NEw hangar (Figs. 1 and 2) at Chicago 
Airport is 175 ft. long and comprises two 
spans of 257 ft. each measured in the 
clear. The principal dimensions are given 
in Fig. 1 The ribs are designed as 
flexible arches and the slabs as a mem- 
brane. The slab is 3} in. thick except 
for a distance of 15 ft. from each abut- 
ment where it increases to 6 in., and on 
either side of each rib where in a distance 
of 4 ft. it increases to 54 in. The stiffen- 
ing ribs are at 28-ft. 11}-in. centres and 
alternate ribs are 22 in. wide. For 
constructional purposes intermediate ribs 


Fig. 


are built as two 10}-in 
space between 


ribs with } in. 
The ribs are shaped to 
follow the line of thrust of the dead load 
The dead-load bending 
moment lessens distortion due to plastic 
flow under long-time loading and enables 
smaller ribs to be used [he depth of 
each rib is 38 in. at the crown and is 
almost constant from the crown to the 
first and third quarter-points, from where 
it increases to 50 In. at the springings, 
the variation resulting in almost constant 
stresses in the concrete. Since the stresses 
due to shrinking, change of temperature, 
rib-shortening, and yield of the abut- 
ments increase with increase in the 
moment of inertia, the moment of inertia 
is kept as small as possible by placing 
the slab at about the neutral-axis of the 


absence of a 


October, 1950. 


rib. Nevertheless the stresses due to the 
secondary effects mentioned are about 
go per cent. and 110 per cent. of those 
at the springing and crown respectively 
due to the bending moment caused by 
the live load. If the slab were placed 
at either the top or bottom of the rib it 
would become the compression flange 
over part of the arch, and stresses would 
be induced which the slab would be 
unable to resist without being much 
thicker. The principle of flexible ribs, 
on which this roof is designed, necessitates 
a close analysis of the stresses for which 


2. 


the ordinary elastic theory of arches is 
inadequate as the stresses are under- 
estimated thereby Account was taken 
of the eccentricities of the thrusts about 
the deflected position of the rib 
the curvature of the rib varies, a direct 
mathematical solution was not practicable 
and the effect of the deflections was 
evaluated by a method of successive 
approximations 

Tests on a 


Since 


model showed that a 
pressure of 21 lb. per square foot and a 
suction of 10 lb. per square foot at right- 
angles to the surface of the roof are 
induced with a wind of 90 miles per hour. 
The differences in temperature were 
assumed to be 70 deg. F. between the 
top and bottom of the ribs, and an overall 
change of + 30 deg. F. in the ribs which, 
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as is the slab, are insulated. The pro- 
portion of the thrust in the arch carried 
by the slab is indeterminate, and limiting 
assumptions were made. For example, 
in calculating the amount of tensile re- 
inforcement required in the ribs due to 
bending, it was assumed that the thrust 
was shared between the rib and the slab 
but that the rib resisted all the bending. 
lo ensure sufficient compressive strength, 
the nbs were then assumed to resist the 
whole thrust 

Reinforced concrete was selected be- 
cause, among other reasons, non-fire- 
proofed steel would not cost less and 
fireproofed steel framing would be con- 
siderably more costly. The foundations 
of the abutments are on medium-hard 
yellow-brown clay, the pressure on which 
iS I'2 tons per square foot under dead 
load and 1-6 tons per square foot under 


AT CHICAGO. 


total load; a pressure of 2-2 


tons per 
square foot was permitted under un- 
balanced construction loads 

The roof is of rapid-hardening cement 
concrete and was built in the winter of 


1946-7. Each of the two spans was 
built in three sections each 58 ft. long. 
Timber centering with plywood sheeting 
was provided for this length. Between 
each use the centering was lowered about 
2 ft. to clear the undersides of the rib 
when travelling to the next position. 
Ratchet-jacks were used for the main 
vertical movement, but screw-jacks were 
used for the final adjustment. Fig. 3 
shows the centering removed from the 
first span and ready to travel sideways 
for use in the adjacent span. The fore- 
going notes and illustrations are from 
an article in a recent number of “ Engin- 
eering News-Record.”’ 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 


Telephone: Paddington 2024 (3 lines). 


WASHED 


BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 


Sand end Ballast Specialists. 
[TRONGATE WHARF, 


PADDINGTON BASIN, W. 
MEMBERS OF B.S. @ A.T.A. 
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A general view of the new coking plant at the East 
Greenwich Gasworks, designed and constructed by 
Messrs. Simon-Carves, Ltd., for the South Eastern Gas 
Board. All the structures shown are supported on 


Simplex Concrete Cast-in-Situ Piles. 


SIMPLEX CONCRETE PILES 


25 BRECHIN PLACE, 


SOUTH KENSINGTON, LONDON, 8.W.7 
Telephone: Fremantle 0035-6 
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OcToBER, 1950. 


WINGET TECHNIQUES IN CONCRETE PRODUCTION 


Accurate and uniform weighing is 
fundamental in all Winget Weigh Batching Plant 


THE WINGET-JOHNSON 
CONCENTRIC WEIGH BATCHER 
reduces batch cycle time, pre-mixes, 
and pre-shrinks. 


The Winget-Johnson Concentric Weigh 
Batcher pre-mixes al! ingredients as they 
flow to the mixing unit; provides pre- 
shrinkage and elimination of cement 
dust; gives faster discharge to mixer; 
eliminates gumming at mixer opening 


and weighs cement on a separate scale 


This 120 cu. yd. Winget- 
Johnson Step - by - Step 
Bin incorporates the 
weighing systems de 
scribed above, as well as 
many other Winget qual- 
ity control systems. It is 
producing concrete for 
the Claerwen Dam, 
N. Wales. (Contractors 
Edmund Nuttall Sons & 
Co. (London) Ltd. With 
ack nowledgeme nts to the 
Birmingham Corporation 
Water Department.) 


Winget Weigh Batching 
Plant and other Civil Engin- 
coring Equipment are sup- 
plied for weh projects os 
Owen Falls (Uganda), Vendo 
Neve Dem, Grimse! Dem, 
Maereetai Dom, Prescott 
Reservoir. Ask for Publico- 
tien Neo. 100. 


WITH the increasing demand for more scientific 
methods in determining the strength, consistency, 
and density of concrete mixtures, Winget central 
mixing and batching plants have proved to be most 
essential equipment on constructional projects. 
Weigh batching has enabled the engineer, by accu- 
rately controlling the proportioning of water, cement 
and aggregates, to produce with certainty a concrete 


of desired strength and strictly to specification. 


THE WINGET-JOHNSON 
WATER WEIGH BATCHER 
handles mixing water 

at top speed 

Winget-Johnson Water Weigh 
Batchers measure water more 
accurately than by volumetric 
measurement or metering. They 
can be checked for calibration by 
test weights, and are not affected 
by temperature variations. Over- 
head reservoir permits heating of 


water and makes batching in- 
dependent of line pressure 


A 


CONCRETE PLANT SPECIALISTS 


ALNT Exulani 


Winget 
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a 


[Notre.—Publication of these patent speci- 
fications has been delayed by the Patent 
Office due to the war.) 


Expansion Joints. 


Expansion joints for road and runway 
surfaces are made by forming a vertical 


a) (b) 
Fig. 1. 


break in the unhardened surface material 
by means of collapsible shuttering, re- 
moving the shuttering when the material 


PATENTS RELATING 


Patents Relating to Concrete. 


TO CONCRETE. 


has hardened and partly filling the break 
with a material of low viscosity. As 
shown in Fig. 1b, the shuttering comprises 
a metal channel (1), supporting rect 
angular metal side sections (5) to which 
are welded ell-shaped members (6) form 
ing an interlocking device which hmits the 
extent to which the sides (5) can be forced 
apart when wedge-shaped members (2) are 
driven through slots in the channel (1), 
and a metal capping (7). The shuttering 
is positioned so that the capping strip (7) 
is below the level of the finished road o1 
runway and, after spreading the concrete 
in the normal way, the capping strip 
with its superimposed laver of concrete ts 
removed and the concrete smoothed over 
to form a ledge in the walls of the joint 
Fig. 1a When the concrete (16) has set 
the wedge sections (2) are withdrawn, thus 
allowing the sides (5) to « ollapse and to be 
removed, whereupon the lower portion of 
the joint is filled with bitumen (13) of a 
plasticity such that it will easily flow at 
the lowest temperature \ sealing strip 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shal! be pleased to 
submit prices against de- 
tailed specification. 


Telephone: FAiLaworth 1115/6 


joints 


ALEX J. CHEETHAM LTD. 


MORTON STREET + FAILSWORTH - MANCHESTER 


STRIPS 


October 1950 
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PATENTS RELATING 


(14) 18 placed on the ledge formed by the 
removal of the capping strip (9) and 
bituminous sealing compound (15) poured 
on top of this strip. No. 594,103. C. E 
Docker, June 26, 1945. 


Prestressed Concrete Beams. 


A beam of concrete, which may be rein- 
forced, stone or metal, is prestressed by 
an initially straight tie, or ties, anchored 


for 100°|. 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


OEPTFORD Tel. TiDewsy (486-7 LONDON, 


SEND FOR 
DETAILS 


TO CONCRETE. 


(CONCRETE 


to the ends of the body of the beam and 
arranged externally thereof, tension being 
applied to the tie by forcing it out of its 
straight-line condition until the displaced 


part of the tie lies adjacent to the zone of 
the beam to be subjected to the maximum 
tension stresses. As shown in Fig. 1, the 
beam (1) is prestressed by a tie (2) which ts 
displaced transversely at its mid-point A 
until the wire reaches below the hole (7) 
through which a holding-pin is inserted. 
The transverse displacement may be 
effected by applying force at two or more 
points (A), two or more holding pins being 


TRENCH | 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 
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WICKHAM 
BUILDERS’ 
HOISTS or 


PD TAKES LESS TIME TO ERECT 
LOWER COST OF MAINTENANCE 
P LONGER EFFECTIVE LIFE 


HEAVY DUTY SELF-ALIGNING BALL-BEARINGS 
FITTED TO DRUM AND DRIVE-SHAFT 


> FABRICATED SIDE MEMBERS FOR GREATER 
STRENGTH AND DURABILITY, WHICH PERMITS 
ALSO THE QUICK REMOVAL OF THE DRIVE-SHAFT 
FOR SERVICE OR REPLACEMENT. 


QUICK ASSEMBLY MAST SECTIONS ELECTRICALLY 


SCAFFOLDING (crear LIMITED 


WELDED THROUGHOUT. 


p> COUPLED TO DIESEL OR PETROL ENGINE OR 
TO ELECTRIC MOTOR. 


> THE ENTIRE UNIT TOTALLY ENCLOSED IN 
STEEL HOUSING. 


Wickham Winches can be supplied separately. 


NOTE ALL WICKHAM HOISTS & WINCHES are already fitted with the 
requisite Safety devices to comply with the very latest Building Regulations 
1948 No. 1145. Test certificote is supplied with each machine. $.G.B. 
Hire Plant is maintained in first class condition by highly skilled 
mechanics, thus ensuring trouble free running, whilst in operation. 


Plant Division: MITCHAM, SURREY 
Telephone: MITCHAM 3400 (18 lines) 
Telegrams: SCAFCO, MITCHAT 
Branches at : ABERDEEN - BIRMINGHAM - BOURNEMOUTH - BRIGHTON 
BRISTOL - CAMBRIDGE - CARDIFF - DOVER - DUBLIN - DUNDEE - EDINBURGH 
EXETER - GLASGOW - HULL - LEEDS - LIVERPOOL - MANCHESTER - NEW- 
CASTLE NOTTINGHAM OXFORD PLYMOUTH PORTSMOUTH 
SOUTHAMPTON - STOKE-ON-TRENT SWANSEA 
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permanent and progressive to suitable men, and the work 
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eaperience, and quired Applicants selected for 
interviews will be provided with travel vouchers and 
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MISCELLANEOUS ADVERTISEMENTS. 


SITUATIONS VACANT Reinforce rete designers, 
detatlers and draughtsmen urgently re red Permanent 
positions. State age fxperience a lary required 
21 Westbourne Grove, London. W 


SITUATION VACANT Architectural draughtsman re 
quired with an expenence of factory design. Applications 
to t together with full details of expenence and 
salary required, to Box C.E.273, at 191 Gresham House, 
Londons, E.C.2 


sent 


SITUATIONS VACANT. Draughtsmen-detailers and 


draughtsmen with working knowledge i reinforced con 


crete ited to apply to ust progressive and respon 
si bie ms which are now op the Bnstol area 
Write, giving full details, to Box C.F. 271, at 191 Gresham 
House mdon, E.C.2 
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Wisos, 13 Frederick 


SITUATION VACANT We have a vacancy for a 


mechanical draughtsman used ¢ factory maintenance 
the post offered is progressive and in the London area 
Five-day week and pension schere peration. Write, 
giving full details, to Box C.E.272, at 191 Gresham House, 
London, E.C.2 


SITUATIONS VACANT Senior engineer designers are 


required by a well-known firm of reinforced concrete 
svecialists to take t bra wing offices in 

rst Manchester, Newcastle, Leicester Sheffield, and 
(slasgow Designer detailers are also requires Box 2421, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, Westminster, 5.W.1 


SITUATIONS VACANT Reinforced concrete designers 


wanted for East Africa. and one for Sout Africa. Full 
details of experience, age, whether marred single, salary 
required, etc., to Box D.N.O o 95 Bishopsgate, London, 


SITUATION VACANT. Works manager Applications 


are invited for the appointment of works manager for a 

4 prestressed and precast nerete manu 

rey Oualifications required are a thorough 

the approach to modern methods 

ment a comprehe ve technical 
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SITUATIONS WANTED. 


SITUATION WANTED 


with sound 


ed concrete designer 
ersity degree), 


theoretical kr 


20 years’ experience in design, detail, and quantities, and 
capable and competent of working his own initiative, 
seeks change. Expected salary {1,000 p.a Box 2415, 
Concrete anp Encinerrine, 14 Dart 
mouth Street inster, S.W.1 


PROFESSIONAL SERVICES. Reinforced concrete de- 
signer (University degree) with twenty years’ experience 
undertakes to prepare complete design, working drawings, 
vuills of quantities, and bending schedules for all types of 
reinforced concrete structures. Willing to help consultants 
and contractors requiring part-time assistance Box 2418, 
Concrete ann 14 Dart- 
mouth Street, Westminster, S.W.1. 
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No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
4 and roof construction. Instantly-adjustable 
j up to 15 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
_ from stock. Write or "phone. 


’ TRIANCO LTD. (D. 26) 
Imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 


October, 1950. 


TO CONCRETE, 


then used to constrain a length of tension 
wire to remain along the lowermost zone 
(4) of the beam, or two ties (2), one anchored 
at the ends of the beam and the other at 
points spaced from the ends of the beam, 
are each deflected at two points. The 
extent of the deflection may be such that 
the tie is brought outside the zone (4). 
The tie (2) may, a3 shown in Fig. to, be 
stressed by transverse deflections requir- 
ing six holding-pins (8) An additional 
tie, similarly prestressed, may be anchored 
in the zone (4) and deflected transversely 
towards the zone (5) Fig. 15 shows an 
H-section beam made of separate blocks, 
the end blocks (10) carrving a cross bar 
(13) in which the end of the tie (2) is 
embedded Some of the intermediate 
blocks (11) carry cross bars (14) for 
additional ties (2°), metal sleeved holes for 
holding pins (8) being provided The ties 
2) and (2’) each comprise light steel 
wires, four on each side of the central 
web. To facilitate the placing of the 
wires, one block (12) is made in two parts, 
(15) and (16), which are placed in position 
before the tensioning of the ties. Cement 
joints (17) are provided between the blocks 
(10) and (11) and the parts (15) and (16) and 
between the blocks (10) and (11) and the 
cross bars (13) and (14 The wires may be 
maintained in the deflected position by 
struts arranged between the top flanges of 
the beam, which may be specially formed 
to retain the struts in position, and the ties 
A jack for tensioning the ties is desc nbed 
No. 601,038 C. Wets August 23, 1945 


MISCELLANEOUS ADVERTISEMENTS. 
(Continued from facing page) 
SITUATION WANTED. Representative, fully experi 


enced, calling on publi suthority and private architects 
in London and Home Counties, @ith extensive connection, 
seeks permanent positior Information given i onf 
dence Box 242 CONCRET® ANT CONSTRUCTIONAL 


14 Dartmouth Street, Westminster Wit 


SITUATION WANTED. Chartered civil « neer, widely 
expenenced reinforced concrete engimeerme " oon 
tracting mecluding sales and adm trat becoming 
available for 4 major executive position im the try 
Fina jal mterest if cesired sugges Liot im str oon 
dence t Hox 2422, CONCRETE AND CONSTRUCTIONAI 
Encinereaine, 14 Dartmouth Street, Westminster, 5.W.1 


FOR SALE. 
FOR SALI 4-in. thick pressed steel shuttering panels, 
rit. at os. each, 2it. 10 ft. 
at 11%. 6d. eack Other sizes and moulds made quickly to 
specification. Special gutters and ironwork. E. Sternens 


& Sow, Lro., 56-64 Bath Street, London, E.C.1 


FOR SALI New 2§-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft. 
lengths ros. and 5s. per length, carr. paid. Small orders 
C.W.0. please & Turwer, Burniey Tele 
phone Burnley 3065 


FOR SALE. Reinforcing rods. 4° diameter x 10/12 
in 1-cwt. bundles at {22 pertonfo.t. ° diameter straight 
stirrup wires in 1-cwt. bundles at {22 108. per ton t.o.t. 
Orders accepted in rotation. S.B.S. Stes. Company, 
5 Victoria Terrace, Leeds, 5. 
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MISCELLANEOUS. 


A Moving Side-Form for 
Concrete Roads. 


Tue accompanying illustration shows an 
attachment on the back of a travelling 
mixing, placing, and finishing plant which 


is used instead of fixed side-forms for 
concrete roads The concrete has a slump 
of in. to 3 in Ihe machine, which 
straddles the road, is dragged forward at 
a rate of about 5 ft. per minute carrying 
with it the steel form for the vertical 
edge of the slab. When the machine 1s 
travelling about the site, the form is lifted 
to clear obstructions 


Contraction Joints in Roads. 


IN the construction of a concrete road in 
Kansas, U.S.A., construction joints 2 in 
deep and } in. wide are to be formed at 
intervals of 20 ft. Every fourth joint is 
to be formed by hand, but the others are 
to be cut by a power-driven saw between 
ten and twenty days after the concrete 


Is plac ed 


FABRIC 


FOR ROAD 
REINFORCEMENT 


(CONCRETE 
The STRONGEST Concrete 
Vibrated 


Send us your Problems ! 


Please let us 
know your 
technical prob 
lems and allow 
our specialists 
to help you 


INTERNAL 
CONCRETE 
VIBRATORS 


(Patented) 

2 TYPES 
P.xtremely te work in close or intricate retaf reement Petrol 
Pies Drive jus. Vibration confined to the “ spade,” thus en- 
of moter imposes no strain on operator all 


Inechas al parte greased and sealed for life lso Electric Flex Drive 
and Electric Stiff Shaft models. Write for Folder V24. 


ounLAY 


Continuous 
output 
20 cu. yds. 
per day. 
5 3) 
CONCRETE 
MIXER 


All gears totally 
etm lose). 


JOHNSON “‘ MIXRITE”’ 


Mobile motel “ MIX Trailer type 


alo avellable 


Write for Folder MX/24 


Perfect ROAD MAKING at - SPEED 
& LOW COST. Perfect consolidation. 


IN HAND SCREED 
Standard Model completes 190 150 cu. yds. or 900 aq. of 
6 in NO SLUMP” Concrete PER DAY. See Poller 84. 


THIN SUN 


Adswood Road, STOCKPORT 


Write for detalles of cur CONCRETE VIBRATING MACHINES 
Taties, Internal vibrators, Platform vibrators, ete. 


TERMS CAN BE ARRANGED. 


Por further details and full technical please pr 


London 7 a 277. Newonatle- 
om- Tyne Leeds 56165. Lance Gatley 4404. 
Midlands: Sutton OColdfeld, 3045 


October, 1950. 
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Newark Castle, Notts. 


CEMENT 


Full particulars of ‘417 Cement’ will be sent on application to :— 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE~-TOTHILL LONDON: 


G. & T. EARLE LTD * WILMINGTON ~ HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD ~ PENARTH ~ GLAM 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING  Ocrosza, 1950. 


Every 
well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 
to national 
highway perfection 


REINFORCEMENT FOR ROADS 
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London. ‘ Bristol, Leeds, Leicester, Manchester, Newcastle, 4 . 
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